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EXECUTIVE SUMMARY

A Research Conservation and Recovery Act (RCRA) Facility Investigation Phase I
Summary Report was prepared to summarize information regarding solid waste
management units (SWMUs) with known releases at the Tooele Army Depot -- South
Area (S-TEAD) in Utah. These SWMUs are the Chemical Agent Munitiors Disposal
System (CAMDS) and the area in the vicinity of thi- inactive Deactivation
Furnace.

S-TEAD is one of three physically separated areas at the TEAD complex; the
other two areas are North TEAD and Hill Air Force Base Rail Shops. S-TEAD is
located in north central Utah; it is situated in Rush Valley and is bounded on
the west by the Stansburg Mountains, on the east by the Oquirrh Mountains, and
on the north by South Mountain and the Stockton Bar. S-TEAD comprises an area
of approximately 19.400 acres.

S-TEAD has a semi-arid/cold desert climate characterized by hot, dry summers
and cold winters. Prevailing winds are from the south during summer months
and from the north during winter months. Annual precipitation is 10 to 12
inches per year. The regional geology of Rush Valley is characterized by
major faulting which has produced a zone of trenches, elongated plateaus and
ranges. The soils in S-TEAD consist of two suLficial types: I) colluvium and
alluvium deposits with high permeability; and 2) lake bed sediments with a low
to moderate permeability. Underlying the unconsolidated deposits are lime-
scone and sandstone of Mississippian age. Rush Valley is part of a large
interior drainage basin, the Great Salt Lake Basin. Drainage from Rush Valley
flows northwest across the southwestern portion of S-TEAD. The groundwater
flow system occurs generally under unconfined conditions with local areas of
semiconfined conditions. The depth to water ranges from less than 10 feet in
the southwest corner to 300 feet in the northeast corner. A groundwater
divide is present across the site which runs to the northeast, extending from
-he southwest corner of S-TEAD to the South Araa Laboratory. The general
groundwater flow velocity is estimated at 4 to 24 feet/year and in a westerly-
southwesterly direction.

CA.MDS has been in operation since 1979 conducting research into the develop-
ment of various methods of demilitarizing lethal chemical munitions and treat-
ing the wastes resulting from demilitarization processes. CAMDS is designed
to test new equipment and new methods for demilitarizing many different types
of chemical munitions; as a result, the plant was designed to be flexible
enough to use different flow schemes and equipment. The methods of destroying
the various munitions include incineration of agents, incineration of residual
agent contamination on metal parts and inert munition components, and inciner-
ation of explosive components.

iv



ý.aste and product spills have been noted at CAMDS. Ihe primary releases were

noted at the boiler blowdown discharge ditch and ponding area, the three

diesel oil above-ground tanks, and the underground fuel oil product lines.
Numerous other reported spills have occurred at CAMDS. These include a spill

of sodium hydroxide in the new materials area, a spill of potassium dichromate

ac the 3X yard, and releases of organic chemicals from the Sample Analysis
Facility. Semivolatile and volatile organic compounds as well as explosives,
inorganic compounds, and radionuclides have been found in soil and ground-
water Explosives have also been found in site surface water. Exposure of
S-TEAD personnel to chemicals of potential concern in surface water, sedi-
ments, subsurface soil and groundwater by ingestion or direct contact is
unlikely because there is no use of these media. On-site inhalation exposures
as a result of wind erosion are likely to be low. Soil contamination at the
site may be impacting vegetation. It is difficult to thoroughly evaluate
vegetation impacts because the extent of surface soil contamination is not
completely known. Sage grouse, blacktailed jackrabbit and mule deer do not
appear at increased risk of adverse impacts from drinking surface water at
Cz'IDS. In addition, aquatic life in surface waters does noc appear to be at

increased risk becaiuse concentrations of chemicals of potential concern are
below their respective aquatic toxicity values. Off-site residential expo-
sures are unlikely. The area is intended as a low density zone with limited
hun~an habitation, public utility and service requirements. Off-site wildlife
m.ýy be exposed to chemicals of potential concern in surface soils, surface
water via ingestion, dermal absotption or inhalation. However, qualification
of receptoc-zpecific exposures is limited by the lack of appropriate exposure
assessment data.

T..e Deactivation Furnaze is located in the north-central portion of S-TEAD.
The purpose of the deactiat-ion furnace was to serve as a prototype of the
CAMDS facility by disposing oi fuses, first-fire mixes, primers, and small
ar-,s. From 1976 ro 1982, experimental disposal tests were conducted. The
tests were not successful and the operations were aborted. The deactivation
furnace was dismantled: the equinment was removed from the building and placed
on the ground approximately 400 feet northeast of the building. The residual
ash material was decontaminated and removed form the site. A mercury spill
and a fuel oil spill have occurred in this area. In the area of the mercury
spill, chemical analysis of soil samples showed that mercury ranged from below
detection limits to 8,600 ug/g. In the area where the fuel spill had
occurred, soil samples showed petroleum hydrocarbon concentrations of 480 to
28,000 ug/g. Explosives analysis indicated the presence of nitrobenzene. No
human exposure pathways exist under current land-use conditions on-site
because the Deactivation Furnace area is not currently used by S-TEAD person-
nel. Future workers could be exposed to volatile mercury through inhalation.
Contaminated surface and subsurface soils of this are& could be a potential
source of future groundwater contamination. Vegetation impacts could result
from direct uptake of mercury, nitrobenzene and petroleum hydrocarbons or from
contact through spills or windblown deposition. Wildlife impacts could result
from ingestion, inhalation, or direct contact.

R/USATi".A4A/AC4
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1.0 INTRODUCTION

A Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI)
Phase I summary report was prepared to summarize information regarding solid
waste management units (SW*7MUs) with known releases at the Tooele Army Depot --
South Area (S-TEAD) in Utah. These SWMUs are the Chemical Aerent Munitions
Disposal System (CANDS) and the mercury contamination area in rte vicinity of
the inactive Deactivation Furnacr. Mercury contamination was not associated
with the operaticn of the Deactivation Furnace. Although mercury contamina-
tion was not associated with operation of the Deactivation Furnace, this S*W'hU
will be designated the Deactivation Furnace Mercury Contamination. This is to
differentiate it from a second Deactivation Furnace at CAMDS.

Tooele Army Depot has submitted to U.S. Environmental Protection Agency (EPA)
Region VIII a Part A Notification and a Research Development and Demonstration
(RD&D) Permit application for CAMDS pursuant to RCRA. CAMDS operates as a
pilot plant to demonstrate baseline cachnology in the general areas of chemi-
cal munitions handling and disassembly, incinerttion of wastes resulting from
chemical munitions handling and pollution abatement systems. In addition, a
Part B permit was issued June 30, 1989 for the Chemical Stockpile Disposal
System by the State of Utah Department of Health, Bureau of Solid and
Hazardous Waste.

The 1984 RCRA amendments provided new authority to EPA co require comprehen-
sive corrective actions on SW,!Ls and other areas of conserr at interim status
facilittes and those applying for RCRA Part B permits. The intent of this
authority is to address unregulated release of hazardous constituents to air.
surface water, soil, groundwater, and the generation of subsurface gas. In
order to accomplish this objective, a RCRA facility assessment is undertaken
and consists of a preliminary review, visual site inspection and, if appropri-
ate, site sampling and analytical characterization.

This report summarizes the results of a files search and review, visual site
inspection of CA.MDS and the Deactivation Furnace Mercury Contamination, and
data evaluation. Primary sources of information utilized in this RFI Phase I
summary include the facility's RD&D permit and Tooele Army Depot files, inter-
views with Tooele Army Depot personnel, walk-through inspections conducted
with Tooele Army Depot Environmental Management personnel and the CAMDS
assistant plant manager, and the Weston, 1989 Remedial Investigation draft
report for S-TEAD,

Section 2.0 of this report describes the Tooele Army Depot's history, mission
and ownership. Section 3.0 provides an overview of the environmental setting
including: geology, hydrogeology, physiography, hydrology, water quality, and
meteorology. Section 4,0 providen unit description and discussion of the
nature and extent of contamination for the SWNUs with known release. Refer-
ences used in this report are listed in Section 5.0 and Section 6.0 presents a
number of photos taken at both units with known releases.

"-1-



.0 SITE BACKGROUND

The Tooele Army Depot (TEAD) is located in North Central Utah. The TEAD Com-
plex consists of three physically separated areas: South Area, North Area,
and Hill AMr Force Base Rail Shops. The general location of TEAD Complex
.,orh and South Areas are shown on Figure 2-1. Hill Air Force Base is located
apnroximately 45 miles rortheast of the Tooele Army Depot near Ogden, Utah and
-s not shown on Figure 2-1. Figure 2-2 is an area map of S-lEAD (USATHA.•A,

2.1 Installation History

.EAD was established in April 1942 by the Army Ordnance Department. S-TEAD,
formerly named the Deseret Chemical Warfare Depot, was used as a storage depot
'nr Chemical Corps toxics. The storage facility included 140 igloos, 2 maga-
zirnes 7 warehouses, 32 toxic sheds, and several transitory storage shelters.
7he storage depot activity was discontinued in 1962, at which time the instal-
:ation became part of the Tooele Army Depot, and was designated as the South

t.ea (USATPAMIA, 1988). The Chemical Agent Munitions Disposal System (CAMDS)
,-;s designed and built in 1979 in the South Area. CAMDS designs and tests
processes and equipment to demilitarize and detoxify chemical munitions

Tooele Army Depot, 1985b, USATHAXA, 1979).

7* current mission of 7EAD is to:

provid!e for the receipt, stori-e. issue. maintenance, and disposal f
assigned comrrodities;

2 provide installat'on support to attazhed defense organlzitions; -nd

operate other facilities as may be assigned.

:n ,;u7port of T7AD mission S-TFAD in the storage and maintenance of chemical
-7.;-r.t" ons, and :Ierrilitarlzation and surveillance of am.runition (USATI{A"'A,

22 2• j

J-TF.A.D is located approximately 15 miles south of the North Area (the adminis-
!.raiive headquarters of TEAD Complex). S-'F.AD is situated in Rush Valley and
is hounded on the west by the Stansburv Mountains, on the east by the Oquirrh
"Ysuntains, and on the north by South Mountain and the Stockton Bar. The Sheep
Rock and West T ntic Mountains are to the south. S-TEAD comprises an area of
approximately 19,364 acres. The area surrounding S-TEAD is a sparsely
settled, rursl area. Population densitcy is approximately three persons per
square mile in the Valley, with the entire population concentrated in s few
comiaunitles. The closest town is Stockton located approximately 10 -ilvs
north of '-TEAD; in 1980, the population of Stockton was 522 *'.Z;PiHAMA, 1988,
Tooele Army Depot, 1965a).

"-2-
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3.0 POTENTIAL MIGRATION PATHWAYS

Potential migration pathways for contaminants of concern at the S-TEAD facil-
ity (of which the CAMDS and Deactivation Furnace Mercury Contamination areas
are a part) are influenced by the physical environment, such as meteorology,
physiography, geology, soils, surface and groundwater hydrology. Important
aspects of each are discussed below.

3.1 Air (Meteorology)

Air is a potential pathway for windblown contaminants which occur as volatil-
ized species, windblown particles or as contaminants adsorbed on suspended
particulates. Local meteorologic and climatic conditions influence the extent
to which air acts as a contaminant pathway.

S-TEAD has a semi-arid/cold desert climate characterized by hot, dry summers
and cold winters. The average monthly temperature ranges from a high of 75'F
in July to a low of 28"F in January (EA, 1986). Local winds are light (aver-
age annual velocity - 8.7 mph) and circulate through the valley due to uneven
heating and cooling of land surfaces (EA, 1987). Prevailing winds are from
the south towards the Great Salt Lake to th- north during summer months, and
from the north to the south during winter months (EA, 1987). Local diurnal
variations in air circulation patterns occur due to differential heating and
cooling of land surfaces in relation to lake surface temperatures (RI, 1989).

Annual precipitation is 10-12 inches per year with about 6 inches occurring as
winter snowfall Humidity is low to moderate and averages 44% (USATHAMA,
1979). Summer thunderstorms occur sporadically, however flash floods are a
potential due to an annual average precipitation of 40 inches in the mountains
surrounding Rush Valley (Montgomery, 1987).

3.2 PhysioaraUhy

Rush Valley is a part of the Basin and Range physiographic province. This
province is characterized by a series of elongated North-South trending moun-
tain ranges separated by intervening lows or valleys. The mountains are
bounded by alluvial fans, sloping toward the axis of Rush Valley. S-TEAD, in
the north-central portion of Rush Valley, slopes gently from the northeast to
southwest (Figure 3-1) and is positioned on fans originating at the lower
slopes of the Oquirrh Mountains.

3.3 neology and Soils

Both regional and site geology influence structure and development of site
soils. Soil properties influence contaminant movement and constitute a
contaminant pathvay.

T!,e regional geology of Rush Valley is characterized by major faulting which
has produced a zone of trenches, elongated plateaus and ranges (RI, 1989).
Extensive alluvial and lacustrine deposits were laid down as sediment slopes
from mountain drainage courses and as lake bed deposits in the ancient Lake

"-5-



Bonneville during the last tertiary period (EA, 1987). These deposits are of
two ages: an older sequence of Terviary age and a younger sequences of
Quaternary age. The older sequence consists of moderately consolidated sands,
gravels, silts and clays with an abundance of volcanic ash (Ever H & Kallser
198). The top of this sequence is at a depth of 800-900 feet. Relatively
unconsolidated deposits of of sands, gravels, silts and clays of the
Quaternary age comnprise the surficial geclogy in the region of S-TEAD and
exist to a depth of approximately 500 feet (EA, 1987) (Figure 35). Underlying
the unconsolidated deposits are limestone and sandstone of Mississippian age.

The soils in $-TEAD which are derived from the surficial alluvial and lacus-
trine deposits consist of two surficial types: I) colluvium and alluvium
deposits with a moderate to high permeability; 4nd 2) lake bed sediments with
a low to moderate permeability.

The soil classification for the colluvium and alluvium deposits is Neola
gravelly loam (USATHAMA, 19/9). This material is moderately saline and alka-
line, and consists of shallow silts with occasional lime-cemented gravelly
hardpan within 20 inches of the surface and a gravelly loam underneath. With
a deficiency of water, dry soils do not develop strong diagnostic horizons
except for salt crusts or a concretionary layer. During dry periods, water
can be drawn upward through the soil by capillarity and evaporate either in
the soil profile or at the ground surface. Calcium carbonate (caliche), or in
this case a lime-cemented hardpan, may accumulate in desert soils in this
manner and form layers in the soil.

The alluvium forms a broad, gently inclined detrital surface called a bajada,
created by coalescing alluvial fans extending from the base of the Oquirrh
Mountains toward the center of Rush Valley. Deposition of material eroded
from the Oquirrh Mountains ranges from coarse gravel near the mountains to
sand and silt toward the basin center. The lake bed sediments, which are
somewhat saline and alkaline, consist of a deep, silty clay loam with occa-
sional high concentrations of soluble minerals and thin sheets of sand (RI,
1989). Depositional characteristics are shown for the subsoils under the
CAMDS facility area in Figure 3-6.

3.4 Hyrlg

Rush Valley is part of a large interior drainage basin, the Great Salt Lake
Basin. Drainage into the Valley is through streams which flow intermittently
during snowmelt or summer rainfall. Two prominent intermittent streams, Ophir
Creek and Mercur Creek (and other unnamed tributaries) flow from the Oquirrh
Mountains on the east through S-TEAD. The drainage pattern is from northeast
to southwest. Drainage from Rush Valley flows northwest across the south-
western portion of S-TEAD (Figure 3-2). These streams constitute a potential
pathway for contaminants through surface flow, and potential groundwater path-
way through ponding and subsurface infiltration. A perimeter drainage ditch
recently constructed on the southeast section of the facility diverts flow
from Mercur Creek around the facility, and the railroad spur embankment
directs water from the north of S-TEAD to the west through a culvert at the
property boundary.

"-6-
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Surface water originating as runoff on S-TEAD from precipitation events or

from some of the intermittent streams that flow onto S-TEAD, is controlled by

natural and manmade surface drainage channels (Figure 3-2). These channels
direct surface water flow into low areas, or playas, that flood during periods
of heavy precipitation or snowmelt. A shallow, flat-bottomed intermittent
stream, Faust Creek, enters the southwestern corner of S-TEAD and flows in a

northerly direction. During heavy rainfall or snowmelt, Faust Creek develops
a relatively high stream flow that overtops the stream banks and floods the
surrounding area (due to the damming effect of the local railroad embankment).
A large shallow lake forms over several hundred acres in a low area along the

west-central portion of S-TEAD as a response to the heavy flows of Faust Creek
(Rl, 1989).

Surface water that collects north of the Clover Siding railroad spur flows
into a natural drainage system that has an outlet from S-TEAD, through a break
in the railroad embankment, and into Rush Valley west of S-TEAD.

Along the perimeter in the south-central portion of S-TEAD, a playa exists
that controls flow onto S-TEAD from the southerly adjacent off-site area.
This playa is normally dry. However, shallow, low-land flooding can occur
during heavy precipitation events. This playa is interconnected with a larger
broad, flat area, or "depression". This "depression" is a surface feature
that trends northwest from approximately 2 miles south of the southeast corner
of S-TEAD through the southwestern portion of S-TEAD and into the axis of Rush
Valley.

3.5 Hydrogeology

The groundwater flow system constitutes a potential major migration pathway
for C--taminant transport. The groundwater flow system in S-TEAD occurs
genera-.y under unconfined conditions with local areas of semiconfined condi-
tions. The depth to water ranges from less than 10 feet in the southwest
corner to 300 feet in the northeast corner. Groundwater within the regional
flow system moves from areas of recharge to areas of discharge. Recharge
principally occurs from the loss of water from streams that originate in the
mountain ranges that surround Rush Valley. These streams typically disappear
as they travel across the coalesced colluvial fans that slope from the moun-
tain front towards the center of the valley. Recharge is through gravel
benches and alluvial fans surrounding the valley. Ophir Creek is a perennial
stream originating in the Oquirrh Mountains to the east and enters S-TEAD as a
intermittent stream in the northeast corner. Water derived from seasonal
precipitation in the Oquirrh Mountains is the principal source of recharge to
the alluvial fans bounding the eastern edge of S-TEAD. Recharge to S-TEAD
groundwater system also occurs from Faust Creek, an intermittent stream
originating in the Onaqui Mountains which enters the southwest portion of the
site.

Groundwater flow for S-TEAD is. shown in Figures 3-3 and 3-4. Groundwater
flows primarily from the northeast, fanning out across the site and moving to
the west, southwest, and south. Groundwater in the southwest corner of the
site flows from the southwest, parallel to the axis of the drainage of Faust
Creek, fanning out across the extreme southwest corner of S-TEAD. Groundwscer
flow directions become complex in the topographic basin, which comprises the
southwest quadrant of S-TEAD.

"-9-
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A groundwater divide is present across the site (Figure 3-3 and 3-4). The

groundwater divide runs to the northeazt, extending from the southwest corner
of S-TEAD to the South Area laboratory. Along this groundwater divide, there
are two directions of flow. The major component of groundwater flow comes

from the northeast and is representative of recharge from the Oquirrh Moun-
tains. Northwest of the divide, groundwater flows to the south. The second-
ary component of groundwater flow is from the southwest and is representative
of recharge from the Onaqui Mountains and seasonal flows in Faust Creek. In
this region, northwest of the divide, groundwater flows to the north. South-
east of the divide, groundwater flows to the south (RI, 1989).

The velocity of groundwater flow was estimated by defining representative flow
paths and then applying Darcy's Law using the hydraulic conductivity, poten-
tiometric head gradient, and porosity values appropriate to the site (Freeze
and Cherry, 1979).

The general groundwater flow velocity across S-TEAD is estimated to be 4 to
24 ft/yr and in a westerly-southwesterly direction. In the southwestern tip
of S-TEAD groundwater flow is in a northerly-northeasterly direction (Figures
3-3, 3-4). Groundwater flow velocities along the western and southern por-
tions of S-TEAD are low because the gradient of the potentiometric surface is
very small. The potentiometric surface is steeper over the remainder of
S-TEAD and provides for higher groundwater flow velocities. Even the higher
flow velocities are not that high, primarily due to the fine-grained nature of
the aquifer materials present at S-TEAD.

The estimated groundwater flow velocities and travel times can be considered
only general estimates of possible contaminant movement over the site. These
estimates do not reflect the possible effects of retardation and dispersion
of contaminants in groundwater. The retardation and dispersion process can
modify the movement of contaminants with respect to average groundwater flow
rates. The overall effect of dispersion is the dilution of contaminant con-
centrations. Retardation, which results from the adsorption of contaminants
to soil particles, increases transport times.

-12-
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4.0 SOLID WASTE MANAGEMENT UNITS WITH KNOWN RELEASES

A RCRA Facility Assessment (RFA) was conducted in 1987 at Tooele Army Depot --
South Area which identified two solid waste management units (SWMUs) with
known releases. These SWMUs are the Chemical Agent Munitions Disposal System
(CA•MDS) and the Deactivation Furnace Mercury Contamination. This section
provides a physical description and a discussion of what is known of the
nature and extent of contamination at these units.

4.1 Chemical Agent Munitions Disposal System

CAMDS has been in operation since 1979 conducting research into and develop-
ment of various methods of demilitarizing lethal chemical munitions and treat-
iig the wastes resulting from demilitarization processes. CAMDS operates as a
pilot plant to demonstrate baseline technology in the general areas of chenti-
cal munitions handling and disassembly, incineration of wastes resulting from
chemical munitions handling, pollution abatement systems associated with
incineration and chemical munitions handling, and treatment of wastes such as
scrap metal, brines, and ash to minimize the amount of waste requiring
disposal (RD&D, 1989).

CAMDS is located in the southwest quadrant of Tooele Army Depot - South Area,
south of the Chemical Agent Storage Area (Figure 2-2). The entire CAMDS area
covers an area of 700 acres. The demilitarization activity is conducted in a
complex of structures enclosed within a 10-acre fenced site. With the excep-
tion of a newly constructed structure outside of the facility to the south and
the facility itself, the CAMDS use area is undeveloped. The facility is
served by rail and street access. A helipad is located adjacent to the east
of the perimeter fence (USATHA.MA, 1988, RCRA RD&D Permit, 1989).

4 1.1 Chemicals Used and Wastes Cenerated

CAMDS demilitarizes various types of lethal chemical agent munitions, as well
as bulk items of agent. The munitions include cartridges, projectiles,
rockets, and mines containing the agents GB, VX, and miustard. The bulk items
include bombs, spray tanks, and ton containers 'ontaining GB. VX. CA, mustard,
and L. Table 4-1 presents the composition of specific munitions and bulk
items. Agents CA, GB and VX, and the blister agents (H. HD, HT, and L) are
classified as acutely hazardous by the State of Utah. The EPA has not listed
the lethal chemical agents as hazardous wastes in the RCRA regulations, but
contends that these chemicals meet the hazardous waste characteristic of
reactivity since they could generate tnxic gases, etc., when mixed with water.
All residues generated by the demilitarization of GB, VX, and mustard are
classified by the State of Utah as hazardous (F999) because of their toxicity
(RD&D, 1989). As of July 10, 1987, the following munitions and agents have
been destroyed:



TABLE 4-1
COMPOSITION OF MUNITIONS AND BULK ITEMS

Yunition Azentc fru__t Burster Propellant Dunnaze

M55 115-ma rocketsa CB, VX Yea Yes Yes Yes
M23 land mines VX Yes Yes No Yes
4.2-in. mortars HD, HT Yes Yes Yes Yes
105-mm cartridges GB Yes Yes Yes Yes
105-mm projectiles GB No No No Yes
155-mm projectiles GB, VX, H No Yesb No Yes
8-in. projectiles GB, VX No Yesb No Yes
Bombs (525 & 750 ib) GB No No No Yes
Spray tanks VX No No No No
Ton containers GB, VX, CA, No No No No

HD, L

aM55 rockets are processed in individual fiberglass shipping containers.

bA minority of projectiles are stored without bursters.

CChmical nomenclature of agents:

GB - Sarin or isopropylmethylphosphonoiluoridate
VX - o-ethyl S-(2-diisopropylaminoethyl) methylphosphonothiolate
HD - Distilled mustard or bis(2-chloroethyl) sulfide
HT - Mixture of bis-(2-chloroethyl sulfide) and

bis[2(2-chloroethylthio)ethyl]ether
H - Levinstein mustard or bis-(2-chloroethyl) sulfide

GA - Tabun or ethyl N,N-dimethyl phosphoramide-cyanidate
L - Lewisite or dichloro-2-chloro vinyl arsine

Source: RD&D, 1989

R/USATBAMA/AA3
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Item Ouant~ti

Munitions

M55 GB Rockets 17,978 each
105 M• Projectiles 7,771 each
155 " Projectiles 11,860 each

Agent GB (Neutralization) 181,945 lb.
Agent GB (Incineration) 75,532 lb.
Agent VX (Incineration) 7,866 lb.

(USATHAMA, 1988)

Table 4-2 identifies each of the known hazardous wastes generated and/or
managed by the facility, along with their respective hazardous waste designa-
tion and code, the regulatory citation for the relevant definition or cri-
tevion for designating the waste as hazardous and the specific data or
racionale relating the waste to that criteria.

In addition to the aubstances lis:ed in Table 4-2, some M55 rockets are
encased in fiberglass shipping and firing tubes that contain polychlorinated
biphenyl compoundi (PC3s) in the fiberglass binder. Approximately one-fourth
of the M55 rocket inventory contains approximately 12.5 grams, or 2,O00 ppm,
of PCB in the shipping and firing tubes. The remaining three-fourths of the
.453 rocket inventory contain PCBs at less than 50 ppm. PCBs present in con-
centrations greater than 50 ppm are subject to the Toxic Substances Control
Act. According to the RD&D RCRA permit, this issue is heing addressed sepa-
rately wiLh the USEPA's Office of Toxic Substances (RD&D, 1989). Although the
RD&D permit indicates that these shzppir- :ind firing tubes are reated only in
the Deactivation Furnace System, the CAMLS plant manager has indicated that no
PCB-containing materials will be burned at the facility until the issue has
been addressed with the EPA.

Because CAMDS is designed to test new equipment and new methods for demilita-
rizing many different types of chemical munitions, the plant was designed to
be flexible enough to use different flow schemes and equipment. The methods
of destroying the various munitions include incineration oi agents, incinera-
tion of residual agent contamination on metal parts and inert munition compo-
nentw, end incineration of explosive components. Only one type of agent is
processed at any one time. To provide the flexibility required to develop
e-ch process, CAMDS provides subsystems that can be used in whole or in part
for each munition process. These subsystems include:

- Munitions Holding Area
- Unpack Area(s)
- Blast containwent operating areas

(Explosive Containment Cubicle Nos. 1 nnd 2)
- Munition Disassembly/Agent Drain Equipment

(rocket, mine, projectile, mortar and bulk containers)

-1.7-
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- Incinerators (Deactivation Furnace System, Metal Parts Furnace, Toxic
Dunnage Incinerator, and Liquid Incinerator)

- Pollution Abatement Systems kwet and dry)
- Ventilation System Filters
. Brine Drying Equipment
. Toxic Containment Buildings
- Residual Storage Area

- Chemical Laboratories (SSAF, S539, and S541 labs)
* Air Monitoring Network

Although the systems required for different munitions change, the basic pro-
cess flow is as follows: munitions are delivered to the Munitions Holding
Area from their storage site. The munitions are inspected for leaks in the
holding area and subsequently manually unpacked in the Unpack Area. The muni-
tions are then placed on a conveyer that introduces the munitions into the
Explosive Containment Cubicle, are drained of agent and segmented to ensure
controlled burning of all combustible components. The drained agent is col-
lected in a holding tank which may be incinerated in the Liquid Incinerator,
Deactivation Furnace System or returned to storage. Dunnage is disposed of by
incineration in the Toxic Dunnage Incinerator. Explosive portions of the
munitions and any residual agent are incinerated in the Deactivation Furnace
System. The metal scrap is deposited in containeks for disposal at an
approved landfill, or recovered for sale as scrap metal. Spent decontamina-
tion solutions from the Explosive Containment Cubicle are collected in the
Liquid Waste Collection and Storage System and are incinerated or dried in the
Brine Drying Area. Incinerator effluents are treated in the Deactivation
Furnace System or Metal Parts Furnace Pollution Abatement Systems. Scrubber
liquors from the Pollution Abatement Systems are dried on drum dryers and the
resulting salts are moved by contractor to an approved storage or disposal
facility. Ash and resieue generated from the demilitarization of agents GA,
GB, VX, L and mustard are classified as hazardous (F999) by the State of Utah
(RCRA RD&D Permit, 1989).

4.1.2 Additional Waste Units and Areas of Concern at CAMDS

This is consistent with the data submitted and language of Permit
UT 5210090002 from the State of Utah, Department of Health. The CAMDS facil-
ity is treated as one SWMU. The areas, structures or facilities associated
with CARDS are listed in Table 4-3; their locations are provided in Figures
4-1 through 4-3. The 39 waste tanks included as part of CA^MDS also are listed
in Table 4-4.

In addition, 12 areas of concern wzere identified. These are listed in Table
4-5 with locations provided in Figures 4-1 through 4-3.

-23-



TABLE 4-3
AREAS, STRUCTURES AND FACILITIES

ASSOCIATED WITH THE CAMDS
SOLID WASTE MANAGEMENT UNIT

Incinerators
Deactivation Furnace
Metal Parts Furnace
Toxic Dunnage Incinerator
Liquid Incirerator

Below Grade and Underground Storage Tanks
(39) Tanks, IA through 16C

**See Table 4-4 for description and !-isting

Less than 90 day storage facilities
(2) satellite storage areas

Waste Lines
Sewer Line
Hot Waste Line
Drainage Line

Pollution Abatement Systems
Metal Parts Furnace Pollution Abatement System

(Venturi scrubber, Cyclone separator and afterburner)

Toxic Dunnage Incinerator Pollution Abatement System
(scrubber with afterburner)

Boiler Blowdown Discharge Ditch and Ponding Area

Leachfields
New Leachfield and Lagoon Systems
Old Leachfield and Septic Tank
Leachfield

"Old" Open Sewage Lagoon

-24-



Figure 4-1
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Figure 4-3
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TABLE 4-5

Areas of Concern Identifed at C;MDS

(3) Above-ground diesel fuel storage tanks
Abandoned underground fuel line
Underground fuel line
Diesel fuel seep
Petroleum underground storage tank
Diesel underground storage tank
(4) Above-ground raw material tanks
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4.1.3 Waste and Product Spill Areas

Waste and product spills have been noted at CAlIDS. The primary releases were
noted at the boiler blowdown discharge ditch and ponding area, the three
diesel oil above-ground tanks areas (Areas of Concern), and the underground
fuel oil product lines (an Area of Concern).

The boiler blowdown discharge ditch and ponding area are used to collect
boiler blowdown water as well as water used for cooling of life support com-
pressors. The blowdown and cooling water are discharged to the ground surface
where it flows overland and ponds outside of the southern perimeter of the
CAMDS facility. Discharge of water occurs on a continuous basis due to opera-
tion of life support compressors 24 hours a day (USATHAMA, 1988). Ponding of
water has been observed during field work, indicating that a groundwater mound
may exist. Sampling and analysis of the ponded water by EA Engineering,
Science and Technology, Inc. (EA) detected the explosive compound 2,6-DNT (EA,
1988, RI, 1989).

The three diesel fuel tanks, each with a capacity of 30,000 gallons, are
located within the western perimeter of CAMDS. Approximately 500 gallons of
fuel was spilled on the ground surface in January 1978 and was reported to
have been properly cleaned up in accordance with TEAD's Spill Prevention Con-
trol and Counter-Measure and installation Spill Contingency Plans. Report-
edly, sand was applied to the site to adsorb the oil which was taken to S-TEAD
Demolition Grounds and burned (USATHAMA, 1988).

An underground spill (line leak) of diesel fuel reportedly occurred in the
vicinity of the above ground tanks sometime between 1980 and 1985. The line
leak went undetected for a period of time and an estimated 38,000 gallons of
fuel were lost. The line leak was subsequently repaired (USATHAMA, 1988).

In January 1983, a diesel fuel spill of an unknown amount occurred from one of
the three aboveground tanks. Three monitoring wells were in the area of the
spill (EA, 1988). Floating product was found in two of the wells,'and con-
stituents of diesel fuel and explosives were found in the other. The extent
of the diesel fuel plume was not determined. In December 1987, one of the
monitoring wells was destroyed and a building foundation placed over its loca-
tion. Groundwater is less than 10 feet from the surface at CAMDS (RI, 1989,
USATHAMA, 1988).

According to information provided by TEAD Environmental Management Office,
numerous other reported spills have occurred at CAMDS. A spill of sodium
hydroxide occurred in a bermed area. The spill reportedly filled a gravel-
lined berm to within three inches of the top. Between 1976 and 1981, an esti-
mated 5,000 gallona of three to eighteen percent sodium hydroxide solution
spilled into this bermed area. Another reported spill occurred in the 3X
yard. A few square yards of soil were contaminated by a material containing
seven percent potassium dichromate. This spill probably occurred within the
past two years. In addition, -:hloroform and a small quantity of isopropyl
alcohol were reported du.mped down a sink in the Sample Analysis Facility (SAF)
laboratory, which goes to the drain field (TEAD, 1988).
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A soil sample from the 3X yard, near the SAF laboratory, was collected by TEAD
Environmental Management Office personnel in 1988. The results for this
sample are presented in Table 4-6. Chromium (70,000 ug/g), mercury (200
ug/g), cadmium (13.5 ug/g) and lead (37 ug/g) exceeded the estimated back-
ground range. Chromium, cadmium, lead, and mercury were also detected in the
EP extract (RI, 1989).

Additional spills at the CAMDS Facility Area, primarily of petroleum hydrocar-
bons, are described in Table 4-7. Unless noted, the quantities are not known
but are estimated to be greater than 50 gallons. The number of listed spills
reported in 1988 is primarily due to better record keeping (RI, 1989).

4.1.4 Nature and Extent of Contamination

4.1.4.1 Data on Location and ýxtent of Contamination

A small number of chemical analyses had been performed at the CAMDS facility
area previous to the RI field activities in 1988. The suspected contaminants,
identified contaminants and extent of contamination for these previous studies
are summarized in Table 4-8. A soil sample from the 3X yard near the SAF
laboratory in the CAXDS facility was taken by TEAD environmental personnel and
was analyzed for metals (Table 4-6). During the RI, a more extensive field
investigation was performed in the CAMDS facility area. Surface water, sur-
face soils, subsurface soils and groundwater samples were collected and
analyzed for explosives, VOCs, BNAs, inorganics and petroleum hydrocarbons.
Sampling locations are shown on Figures 4-4 and 4-5 and sampling frequency and
analyses perforried are summarized in Tables 4-9, 4-10, and 4-11.

Surface Hater and Sediment Sampling Results

The results of the chemical analyses of surface water and sediment samples
taken at the CAMDS Facility Area are presented in Tables 4-12 and 4-13,
respectively.

The explosive compound 1,3,5-trinitrobenzene was detected at a concentration
of 4.34 ug/L in the suiface water sample SSW-CAM-01, located at the discharge
point of the boiler blowdown. A previous study (EA, 1987) also detected the
presence of nitroaromatics, 5.6 ppb of 2,6-DNT, during the PA/SI in the boiler
blowdown discharge area. Nitroaromatics were not detected above analytical
reporting levels in any other surface water or sediment sample taken from the
CAMDS facility area (RI, 1989).

Volatile organics were detected at the boiler blowdown discharge point. A
concentration of 6 ug/L of an unknown volatile organic compound was detected
in the blowdown surface water sample (SSW-CAM-Ol). Another unknown volatile
organic compound was also detected in the sediment sample (SSD-CAM-0l) at a
concentration of 0.917 ug/g. No volatile organic compounds were previously
reported in the boiler blowdown runoff. No volatile organic compounds were
detected above the analytical reporting levels in the surface water and sedi-
ment sample taken from the downgradient discharge area (RI, 1989).
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Table 4-6

Analytical Results from a Soil Sample Collected at the
3X Yard Near the SAF Laboratory, CAMDS Facility Area

Analyte Soil Sample EP Extract
(ug-/g) (mg!L

Arsenic 11.7 <0.01
Barium <20 <0.20
Cadmium 13.5 0.47
Chromium 70,000 2,300
Lead 37 0.40
Mercury 200 0.081
Selenium <0.5 <.005
Silver <1 <0.01

Source: TEAD (1988)
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Table 4-7

Spills at the CAMDS Facility Area

Location Description Year Quantity

Main Tank Farm Spilled during 1983 2,000 gallons
unloading of truck

Main Tank Farm Unloading 1983 to Undetermined
procedures present

3X yard Leaking barrels Startup Undetermined
to present

Day Tank Overfilled Several Undetermined
(Underground Metal times
Parts Furnace)

Day Tank Hole(s) in tank 1988 Undetermined
(Underground Metal
Parts Furnace)

Tank by DIR Incorrect unloading 1988 Undetermined
Trailer procedures

ADS Tank Farm Leaking pipes, Startup Undetermined
valves, etc, (small to present
amounts but
continuously over
the years)

Day Tank (Deacriva- Overfilled Several Undetermined
tion Furnace) times

Toxic Dunnage Broken pipe 1988 Undetermined
Incinerator Pollution
Abatement System

Seg Area Water left running 1988 100 gallons
in seg area. Water
backed up and went
over curb to out-
side of toxic area.
Area of spill
tested, no agent
detected.
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Table 4-7 (Cont'd)

Spills at the CAMDS Facility Area

Location Description Year Quantity

PLO Shed Used oil spilled 1987 50 gallons
on ground

Lab Building 541 Suspected leak in 1988 Undetermined
piping to collec-
tion tank

Source: RI, 1989.
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Table 4-8

Contaminant Summary - CAMDS Facility Area
Pre-RI

Suspected Contaminants Identified Contaminants Extent of Contamination

Groundwater
Diesel Fuel From Tank CAM-3 groundwater moni- Diesel fuel plume has
Spill (includes toring well (EA, 1987) - migrated past well
degradation prod- Eight semivolatile organic CAM-3. No wells down-
ucts and diesel fuels) compounds were detected: gradient of CAM-3 have

napthalene (100 ppb), been installed, so extent
2-methylnapthalene (200 of plume (including
ppb), acenaphthene (40 degradation products/
ppb, dibenzofuran (10 constituents of diesel
ppb), fluorene (20 ppb), fuel) is unkno',n
phenanthrene (60 ppb),
bis (2-ethylhexyl)
phthalate (2 ppb), and
anthracene (3 ppb).
Volatile organic compounds
benzene (20 ppb) and
ethylbenzene (6 ppb)
were detected at low
levels.

Explosives CAM-3 groundwater moni- Extent of soil, subsur-
toring well - Explosive face and groundwater
compound 2,4,6-TNT. contamination of explo-

sive compounds unknown.

Metals CAM.-3 groundwater moni- High concentrations of
toring well - Eight arsenic found throughout
metals were detected. South area are suspected
Only arsenic (430 ppb) to result from naturally
exceeded Federal drinking occurring deposits of
water standards. metalloid (EA, 1988).

Gross Alpha and Beta CAM-3 groundwater moni- Widespread occurrence of
Radionuclides toring well - Gross alpha gross alpha and gross beta

and beta radionuclides in groundwater at S-TEAD.
were detected. Gross Source may occur
alpha was twice primary naturally.
drinking water standards.

Chemical Agent None detected. Unknown. No contaminants
Breakdown Products were detected above the

CRL.
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Table 4-8
(continued)

Suspected Contaminants Identified Contaminants Extent of Contamination

Sediments
Explosives No explosives found Unknown.

in samples taken.

Surface Water
Explosives 2,6-DNT was found in the Unknown.

CAMDS boiler blowdown
surface water discharge.

Adapted From RI, 1989
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Table 4-12

Analyses of Surface Water Samples from the CAMDS Facility Area

Sample Designatior
SSW-CA,-O1 SSW-CAM-02 SSW-CAM-03 SSW-CAM-03D

Parameter Concentrations in ug/L

Semivolatile UNK 579 -- - -- 10
Organics UN'K 584 10 .....-

UNK 592 ...... 30
LINK 593 ...... 3
UNK 594 ...... 7
LNXK 599 5 30 -- 2
UNK 600 -- 100 -- 50
UNK 601 -- 6 10 --
UNK 647 -- 50 --
LN'' 679 30 --

Volatile Organics UN*K 147 6 .....

Explosives 1.,3,5-Tri- 4.34 LT LT LT
nitrobenzene

Petroleuni 7,000 3,900 1,800 320
Hydrocarbons

Anions Bromide 20.7 24.3 62.5 62.3
Chloride 41,780 53,300 79,640 72,470
Fluoride LT LT LT LT
N02 -NO3  LT LT 8,690 LT

Notes: -- Analyte not detected.
LT or Blank Below CRL, SRL, or stated value.

Source: RI, 1989.
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Table 4-13

Analyses of Sediment Samples from the CAMDS Facility Area

Sample Designation
SSD-CAM-01 SSD-CAM-02 SSD-CAM-02D SSD-CAM- 03

Parameter Concentrations in ug,/g

Volatile Organics

UNK 126 0.917

Semivolatile Organics

UNK 571 6 a
UNK 572 3a
UNK 578 4a
UNK 580
UNK 581 9 a
UNK 584 la

.,K 587 3a
."K 588 0. 5a

L:y;K 589 7a
U?:N 590 i0a 7 a
,UNK 591 4
UNK 594 0.8a
.,NK 596 6a

7'...K 598 ja
U;;K 599 102 10a
L'":K 601 0 .4 a
':;K 602 0.5a

L'-F' 602 4
UNK 604 0 . 6 a 5b
UN K 605 Ia
UNK 606 0 . 8 a
UNK 608 l0a 0.4 l0a
UNK 609 4a 0.7a
U,,K 612 6a
UN'K 613 1
UNK 614 SA
UNK 615 2a 3 a
UNK 616 4 a 1 20a
UNK 617 6 a
UNK 618 0.7
UNK 623 5 a 2 a i0a
UNK 624 10a
UNK 625 5 a
UNK 628 :0 3a
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Table 4-13
(continued)

Sample Designation
SSD-CAM-01 SSD-CAM-02 SSD-CAM-02D SSD-CkM-03

Parameter Concentrations in ug/g

UNK 629 10a

UN'K 632 5 a

UNK 633 5 a
UNK 637 la
UNK 639 0.5a 0.3
UNK 644 0.7a
UNK 647 0 . 5 a
UNK 648 0.5a
UNK 649 0 . 5 a
UNK 656 0.5a
UNK 659 1
UNK 664 4
UN-K 671 7

Petroleum Hydrocarbons 13,000 12,000 2,100 18

Anions

Bromide LT 2,500 LT 2,500 LT 2,500 LT 2,500
Chloride LT 2,500 LT 2,500 LT 2,500 LT 2,500
Fluoride 17.2 17.5 36.8 25.4
Nitrate/Nitrite 307 LT 9,560 LT 9,560 LT 9,560

aAlkane.
bTrtimethyl naphthalene.

Note: LT or Blank - Below CRL, SRL, or stated value.

Source: RI, 1989
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Unknown semivolatile organic compounds (SOCs) were detected at all three sur-
face water locations and at two of the three sediment sampling locations,
Surface water and sediment from the boiler blowdown discharge irea contained
the highest levels of total SOCs (216 ug/L in SSW-CAM-02, 17 ug/L in
SSW-CAM-02D, and 124.5 ug/g in SSD-CAM-02). Most of the SOCs were tentatively
identified as alkanes, which is indicative of fuel contamination. Fewer SOCs
were detected in surface water at the boiler blowdown discharge point (15 ug/L
in SSW-CAM-0O), and none were detected in the sediment at this location. This
distribution of contaminants suggests that SOCs in the blowdown discharge area
are due to past (but not present) discharges (RI, 1989).

Unknown SOCs were also detected in duplicate surface water samples from the
sewage effluent pit (10 ug/L in SSW-CAM-03, 102 ug/L in SSW-CAM-03D). A sedi-
ment sample from a ditch draining from the CAMDS Facility Area (SSD-CAM-03)
contained unknown SOCs totaling 111 ug/g. Again, the tentative identification
of most of these unknowns as alkanes suggests fuel contamination (RI, 1989).

Fluoride was found in the sediments of the blowdown discharge point (17.2
ug/g), the discharge area (17.5 and 36.8 ug/g), and the sewage effluent pit
(25.4 ug/g). No fluoride was detected above the analytical reporting levels
in any surface water samples taken (RI, 1989).

The detection level used for the N02 + N03-nitrogen in water samples is 5,000
ug/L. A surface water sample collected during the PA/SI detected N02 + N03-
nitrogen at 840 ug/L at the boiler blowdown discharge point. A background
surface water sample taken from Faust Creek (SSW-07) in the southwest corner
of S-TEAD also showed the N02 + N03-nitrogen levels to be less than detection
(5,000 ug/L). Nitrate/nitrite also was detected in SSD-CAM-01 (307 ug/g)
(RI, 1989).

N02 + N03-nitrogen was detected in a surface water sample (SSW-CA4M-03) at a
concentration of 8,690, ug/L, but was below the detection level of 5,000 ug/L
in the duplicate sample (SSW-CAM-03D). The higher concentration detected in
the surface water sample indicated elevated 1402 + N03-nitrogen concentration
from the sanitary wastewater. Because no explosives were detected in the
lagoon, it is not likely that the levels of N02 + N03-nitrogen is are to the
breakdown of explosives (RI, 1989).

Elevated concentrations of petroleum hydrocarbons were detected in the sedi-
ment of the blowdown discharge point and the discharge collection area at
concentrations of 13,000 ug/g in SS-CAM-OI, 12,000 ug/g in SSD-CAM-02, and
2,100 ug/g in SSD-CAM-02D. Petroleum hydrocarbons were detected in the sur-
face water at the discharge point and the collection area at concentrations of
7 mg/L and 3.9 mg/L, respectively. Petroleum hydrocarbons were also detected
at 1.8 mg/L and 0.32 mg/L in the duplicate sample from the old sewage lagoon.
The source of this contamination is either shallow groundwater, which was
contaminated by the past diesel fuel spill, or direct discharge to the lagoon
(RI, 1989).
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The results of the sample analysis of the sediment sample (SSD-CAM-03) taken
from the drainage channel that receives surface water runoff from the site
indicated the presence of petroleum hydrocarbons at a concentration of 18
ug/g. The source of the petroleum hydrocarbons is most likely due to past
spills at the CAMDS facility area and the migration of these contaminants via
stormwater runoff (RI, 1989).

Subsurface Soil Sampling Results

Semivolatile organic compounds (SOCs) were found in all eight subsurface soil
samples (Table 4-14). 5-30-88 contained the highest total SOC concantration
(41.9 ug/g). 1,1-Dimethyl hydroperoxide (29.54 ug/g), a benzenedicarboxylic
acid ester (0.28 ug/g), and ketone (2.58 ug/g) were tentatively identified in
the sample.

Multiple SOCs were detected in most of the subsurface soil samples collected
from boreholes closest to the main tank farm and buildings. S-27-88-03
(10-foot depth) contained the polynuclear aromatic hydrocarbons (PAHs)
phenanthrene (0.88 ug/g), naphthalene (0.55 ug/g), fluorene (0.21 ug/g), and
acenapthene (0.16 ug/g), indicative of fuel-contaminated soil. S-27-88-07,
collected at a 15-foot depth, contained none of these PAHs, although 1,4 ug/g
of an unknown SOC was detected. Two ketones, two xylenes, and two unknown
SOCs totaling 2.5 ug/g were detected in S-25-88-08. Four compounds (primarily
alkanes) totalling 1.1 ug/g were found in S-26-88-01.

Downgradient of the CAMDS, S-28-88-05 (12.5-foot depth) contained 8.1 ug/g of
alkanes, 9 ug/g of an organic acid, and 0.8 ug/g of an unknown compound.
S-28-88-07 (15-foot depth) also contained alkanes (4.3 ug/g) and an organic
acid (5 ug/g), as well as dimethyl naphthalene (0.1 ug/g), but indicated a
decrease in SOC contamination with depth. 5-29-88-04 contained 10 ug/g of an
organic acid.

Petroleum hydrocarbons were detected in all subsurface soil samples at the
CAMDS with the highest levels in S-27-88-03 at a 10-foot depth (380 ug/g),
S-28-88-05 at a 12.5-foot depth (70 ug/g) and S-25-88-06 at a 16-foot depth
(25 ug/g), with concentrations between 2.0 and 9.0 ug/g for the remaining
samples. It appears that contaminants from past fuel spills have migrated via
groundwater from the CAMDS facility area toward S-28-88. As the water table
seasonally rises and falls, a portion of the petroleum hydrocarbons would tend
to adsorb to soil particlas above the average water table elevation. Volatile
organics were found only in S-27-88-07 (10 ug/g, tentatively identified as
xylenes) and in S-28-88-07 (11 ug/g, unknown VOC) (RI, 1989).

Compounds used in explosives were not detected in subsurface soil samples.
Chloride ranged from below the detection limit in S-30-88 to 65,000 ug/g in
S-28-88-07. Fluoride ranged from below the detection limit in S-27-88-01 to
28.2 ug/g in S-26-88-01. Sulfate was detected in three of the eight subsur-
face soil samples. Bromide and nitrate/nitrite were not detected in subsur-
face soil samples from the CAMDS area.

-50-



'A0 0 00

00

U 0

04

0 0

bU A. - a~ w

'A4U A' AM. -M 0."1 0000 Z -0 O

00U
96 no



I 040

10

40
0 0 0

Ou -0 0
c. a n r >

00
o 0

c 6

0 u

U 0 14 okd -
4 0 4

C..~. 0 0iE
W 0 C6N a0

VI 0

0 C6 V
INI

0m IA

in 0 us

0~0 -52-



Groundwater Sample Results

Sampling results are based on analyses for ten monitor wells in close prox-
imity to the CAMDS facility (Figure 4-5). Results are listed in Table 4-15.

The level of petroleum hydrocarbons (190,000 ug/L) at CAM-l was approximately
two orders of magnitude greater than in most other wells, evidence of the
remains of past fuel spills. In 1987, floating fuel product prevented sam-
pling at this well and at CAM-2 (EA, 1983). Total concentrations of explo-
sives (30 ug/L of 2,4,6-trinitrotoluene) and SOCs (646 ug/L) were also highest
in CAM-I. Naphthalene (79.6 ug/L) was the only SOC conclusively identified in
the sample, while alkanes and naphthalene derivatives were tentatively identi-
fied. Other PAHs found in the soil boring sample collected in the CAMDS area
did not appear in the groundwater results. The VOC, benzene, was detected at
41.9 ug/L.

The other wells inside the CAMDS area fence also contained evidence of past
fuel spills. In decreasing overall organic contaminant levels, the wells were
CAM-I, CAM-2, S-25-88, S-26-88, and S-27-88. Naphthalene was detected in all
five wells in this area (67.5 to 122 ug/L). Methylated benzenes and meth-
ylated naphthalenes were tentatively identified compounds common among all the
wells. Volatile organic compounds were detected in S-27-88 (17 ug/L carbon
tetrachlotide), S-25-88 (4.51 ug/L benzene, 69 ug/L carbon tetrachloride, and
9.01 ug/L trichloroethylene (TCE)), and S-26-88 (17 ug/L TCE). 2,4,6-
Trinitrotoluene was found in four cf the five wells at concentrations from
1.65 ug/L to 30 ug/L. Except for less than 1 ug/L of 2,4-dinitrotoluene
detected in S-26-8?, no other explosives were detected. The chemical agent
breakdown product, IMPA, was detected in three of the five wells at concentra-
tions of 30 ug/L (CA.-2), 27 ug/L (CAM-l), and 15 ug/L (S-27-88) (RI, 1989).

Except for CAM-l, the petroleum hydrocarbon concentrations ranged from 5,400
ug/L to 8,500 ug/L in this area. Petroleum hydrocarbons have been found in
background well 1 at concentrations of 1,700 ug/L to 3,100 ug/L, indicating
some natural hydrocarbons. However, hydrocarbon concentrations from wells
around the CAMDS facility suggest fuel contamination specific to the facility
area (RI, 1989).

Arsenic and nickel were present at concentrations exceeding background levels
in all wells in both the total and dissolved forms. Total silver, dissolved
copper, dissolved lead, and either total or dissolved antimony concentrations
also exceeded the background ranges for these metals in each of the wells at
the CAMDS facility area. The dissolved selenium concentrations in S-27-88
exceeded the background range (RI, 1989).

Although arsenic does occur naturally in soil and groundwater in this region
(0 to 8.8 ug/L estimated background range for groundwater), arsenic concentra-
tions are generally one order of magnitude higher in groundwater at the CAMDS
area than downgradient of the CAMDS area. Concentrations greater than
1,000 ug/L were found at S-25-88, S-27-88, and CAM-2. The greatest nickel
concentrations were detected at CAM-l (176 ug/L dissolved nickel) and S-25-88
(175 ug/L dissolved nickel), which are approximately eight times the highest
detected background concentration (RI, 1989).
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The highest levels of gross alpha, gross beta, and uranium were deterted in
S-27-88. Almost all groundweter samples from this area of the CAMDS fiility
area contained some level of uranium and gross alpha and gross beta activity.
The levels were slightly greater than those found at CAM-3 in 1987. Radioac-
tive materials are not known to be used at CAMDS (RI, 1989).

Chloride and sulfate were found above background levels in all wells from this
area of CAMDS, while nitrate-nitrite and bromide did not exceed background in
any of the wells. Chloride and sulfate constitute a major component of total
dissolved solids (TDS), which is often used to categorize potential drinking
water. Considering only the chloride and sulfate components of TDS, ground-
water within the CA4DS facility area contained an average of 3,426 mg/L
(geometric mean), which indicates brackish limited water use (RI, 1989).

4.1.4.2 Potential Impacts to Human Health and Environment

Chemicals of potential concern to human health and the environment are defined
as those chemicals present at the CAMDS facility area because of facility
activities and include only those chemicals detected at concentrations above
naturally occurring levels which are not associated with sampling or labora-
tory artifacts. Based upon this criterion, the following chemicals of poten-
tial concern were identified for surface water, sediment, subsurface soils and
groundwater in the CAMDS facility area:

Surface water: 1,3,5-trinltrobenzene and petroleum hydrocarbons.

Sediment: fluoride and total petroleum hydrocarbons.

Subsurface Soils: Organics-Di-n-butyl phthalate, petroleum hydrocarbons,
PAHs (acenaphthene. fluorene, naphthalene, phenan-
threne). Inorganics - chloride, fluoride, nitrate-
nitrite, sulfate.

Groundwater: Organics - benzene, carbon tetrachloride, trichloro-
ethene, naphthalene, petroleum hydrocarbons, 2,4-
dinitrotoluene, isopropylmethyiphosphonic acid (IMPA),
l-3-5-trinitrobenzene, 2-4-6-trinitrotoluene. Inor-
ganics - chloride, sulfate, antimony, arsenic, nickel,
lead, uranium. Ionizing radiation - gross alpha,
gross beta.

"Thysiochemical properties of organic compounds influence transport process.
,hese include such properties as solubility in water, vapor pressure, Henry's
Law constant, Koc and Kow. Properties which influence migration of inorganic
chemicals include site-specific external factors such as medium pH, cation
exchange capacity of soil, presence of humic material or microbes, oxidizing
or reducing conditions, etc. (RI, 1989).

Potential impacts to human health and the environment are considered as off-
site (outside of the fenced S-TEAD installation boundary) and on-site (within
the fenced facility). The off-site discussion is identical for both the CAMDS
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and the Deactivation Furnace Mercury Contamination areas. The on-site poten-
tial impacts are discussed for the CAMDS and Deactivation Furnace Mercury
Contamination separately. A conceptual exposure model is presented in Figure
4-6 for the CAMDS.

Off-Site Exposure Impacts

The entire off-site area surrounding S-TEAD is zoned as "Multiple Use &O", and
is intended as a low-density zone with limited human habitation, public util-
ity and service requirements. Consequently, surrounding land around S-TEAD is
undeveloped and used chiefly for sheep and cattle grazing. Small communities
are located two to ten miles northeast and northwest of S-TEAD and the CAMDS
facility (RI, 1989, USATHAMA, 1988).

The exposure of residents of the area to chemicals that have migrated off-site
is considered unlikely for the following reasons. Off-site exposure to chemi-
cals in surface water is unlikely because surface water from the site gener-
ally drains to the ponded area near the western perimeter where off-site
migration is retarded by railroad embankments that extend along the entire
western edge and part of the north-central portion of S-TEAD. Exposure to
chemicals of potential concern that migrate off-site in air is considered
unlikely because chemical concentrations in surface soil and surface water at
the site are low enough so that dispersion of chemicals from the S-TEAD study
areas to area residents would likely result in negligible exposure point
concentrations (RI, 1989, USATHAMA, 1988).

Off-site residential exposures to chemicals migrating in groundwater also are
unlikely to occur under c~irrent land use conditions. Groundwater movement at
S-TEAD is affected by a groundwater divide that cuts diagonally across the
site in a southwest to northeast direction (see Figure 3-4). Groundwater
south of the divide flows from the site in a south-southeast direction. There
are no towns within approximately 15 miles of S-TEAD in this direction, and
the nearest town obtains its water from an aquifer different than the one at
S-TEAD. (Scattered residences may occur in this direction, but this is not
known based on the available information.) Groundwater north of the divide
flows in a northwest diiection towards Rush Valley. Once the groundwater
reaches the valley, it flows directly north towards the Stockton Bar, approxi-
mately ten miles north, and eventually reaches the Great Salt Lake (RI, 1989,
USATHAMA, 1988).

There are no towns located between the area where the groundwater leaves
S-TEAD and enters Rush Valley or between this portion of the Rush Valley and
the Stockton Bar. The towns of St. John, Onaqui, and Clover are located
northwest of the location where groundwater from S-TEAD enters Rush Valley and
thus, are not in the direction of groundwater flow. The nearest possible
groundwater exposure point known to exist is a small restaurant located
approximately 5 miles to the north of S-TEAD. (Again, it is possible that
scattered residences may occur between S-TEAD and N-TEAD in the direction of
groundwater flow, but this is not known based on the available information.)
Because of the large distance between the restaurant and the S-TEAD, it is
likely that the concentrations of any chemicals of potential concern migrating
from the western perimeter would be greatly reduced (by dispersion and
dilution process) before reaching the area of the restaurant (RI, 1989).
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Terrestrial vegetation, wildlife, birds, waterfowl and aquatic life are poten-
tially exposed to chemicals in surface soils, surface waters and sediments.
Vegetation and wildlife will not be exposed to chemicals of potential concern
in subsurface soils or groundwater because these media are not accessible to
the potential receptors. Exposure to chemicals by off-site terrestrial vege-
tation and wildlife is generally confined to the immediate vicinity of S-TEAD.
Greatest airborne exposures would be in the north-south direction coinciding
with prevailing wind patterns. Waterborne exposures would be in the south-
west, west, and northwest directions as off-site terrestrial vegetation may be
exposed to chemical contaminants from sediments washed from S-TEAD, or that
have been eroded from the soil to air by wind (RI, 1989, USATHAMA, 1988).

The air exposure pathway for plants has not been evaluated because appropriate
toxicity data are not available for the chemicals of potential concern in the
soils at the CAMDS facility area. However, the geometric mean and maxim=
concentrations of the chemicals of potential concern in the surface soils ot
the Deactivation Furnace mercury spill area (Table 4-16) were used to assess
fotential chemical-related phytotoxic effects from surface soil exposures to
on-site vegetation. (see Section 4.2.3).

Off-site wildlife may be exposed to chemicals of potential concern in surface
soils, surface water, and sediment by several pathways: 1) ingestion of soil
or sediment while foraging or grooming; 2) ingestion of food that has accumu-
lated chemicals from soil, surface water or sediment; 3) ingestion of surface
water; 4) dermal absorption; and 5) inhalation of chemicals that have volatil-
ized or been wind-eroded from soil. However, qualification of receptor-
specific exposures via these pathways is limited by the lack of appropriate
exposure assessment data (RI, 1989, USATHAMA, 1988).

On-Site Exposure Impacts to-Humans

The only human populations that frequent the S-TEAD site are workers at the
facility, consisting of the CAMDS staff, guards, and workers in the warehouse
and chemical ammunition storage areas. Because the facility is fenced and
access is controlled, no other individuals (e.g., trespassers) come onto the
site. Possible on-site worker exposure pathways are discussed below for
current land use conditions for CAMDS (RI, 1989).

Exposure of CAMDS workers or other S-TEAD personnel to chemicals of potential
concern in surface water, sediment, subsurface soil and groundwater by inges-
tion or •.rect contact is unlikely because there is no use of these media in
the boiler blowdown area or the old sewage lagoon (RI, 1989).

Theoretically, workers could tbe exposed via inhalation to chemicals ir. surface
water or sediment that volatilize or to chemicals in the dry sediments of the
blowdown area drainage ditch that are carried to the air by wind. Exposures
to the volatile chemicals cannot be quantified because the volatile chemicals
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Table 4-16

Chemicals of Potential Concern in
Soils of the Deactivation Furnace Mercury

Contamination Area of S-TEAD
(Concentration reported as ug/g)

Frequency Geometric Maximum
of Mean Detected

Chemical Detection Concentration Concentracion

Surface Soilsa

Mercurv Spill Areab

Mercury 7/8 41.5 7,180
Nitrobenzene 1/8 0.Z5 0.86

Fuel Spill Areac

Nitrobenzene 1/1 NA 0.86
Petroleum hydrocarbons 1/I NA 28,000

Surface Soilsd

Mercury Spill Areae

Mercury 14/14 10.3 350

Fuel Spil] Arýaf

Petroleu Hydrocarbons 3/3 1.210 2,300

aSurface soils are defined as 0-0.5 feet for the mercury spill area and 0-1

for the fuel spill area.
bSamples SSMS-0l, 04, 07, 10, 13, 16, 19, and 22..
cSample SSDT - 01-01.
dSubsurface soils are defined as 0.54-2.5 feet for the mercury spill area and

1-5 feet for the fuel spill are-
eSamples SSMS-02. 03. 05, 06, 08, ., 11, 12, 14, 15, 17, 18, 20, and 21.
fSamples SSDT-01-0, .,-03, and 01-04.
NA - Not Applicable; single sample

Source: RI, 1989
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present in the CAMDS area surface water and sediment samples are "unknown"
(i.e., they have not been identified analytically). Nevertheless, inhalation
exposures from volatilization are not likely to be significant because the
concentrations of unknown volatile chemicals are low (ppb range) so that dis-
persion likely would result in negligible air concentrations (RI, 1989).

Inhalation exposures as a result of wind erosion of fluoride and petroleumhydrocarbons in dry ditch sediments also are likely to be low because: 1) dry

ditch sediments are likely to be cemented and less likely to be eroded by
wind; 2) the ditch is depressed and therefore provides less area for unob-
structed wind flow; and 3) the ditch is small relative to the size of the
total CAMDS area. Therefore, even though the concentrations of petroleum
hydrocarbons are high in the ditch, potential air exposures are likely to be
negligible. Potential exposure of CAMDS personnel is reduced further because
they generally work inside the facility's buildings (closed windows and
filtered ventilation w.uld reduce exposure concentrations) (RI, 1989).

On-Site Exposure Impacts to the Environment

Based on information analyzed in the Endangerment Assessment (RI, 1989) the
following are assessed for potential impacts to on-site vegetation, wildlife,
and aquatic life:

Soil contamination at the site may be impacting vegetation. The sparce
or absent vegetation in some of the study areas may in fact be due to
elevated concentrations of inorganic chemicals, for example, the sul-
fate and nitrate spills at the CAMDS area. It is difficult to more
thoroughly evaluate vegetation impacts at S-TEAD because the extent of
surface soil contamination is not completely known. If surficial soil
contamination and, consequently, potential vegetation impacts are
limited to the study areas and areas immediately adjacent, the overall
impact on the plant community and habitat quality at S-TEAD is likely
to be minimal.

Sage grouse, blacktailed jackrabbit, and mule deer do not appear to be
at increased risk of adverse impacts from drinking surface water at S-
TEAD. Estimated daily chemical intakes are below the toxicity values
derived for these species.

Aquatic life in the surface waters at the site does not appear to be at
increased risk from exposure to the chemicals of potential concern.
Geometric mean concentrations of these chemicals are below their
respective aquatic toxicity values or criterion.

4.1.4.3 Investigation and/or Remedial Activities at CAMDS

The fuel spill which occurred at the CAMDS facility in January 1978 was
cleaned up in accordance with TEAD's Spill Prevention Control and Counter
Measure Plan and the Installation Spill Contingency Plan. Other reported
spills listed on Table 4-7 do not indicate remedial actions. During the RI
additional groundwater monitoring wells were installed around the CAMDS facil-
ity to characterize groundwater quality and flow. A total of nine monitoring
wells exist in the CAMDS facility area.
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4.1.4.4 Data Needs and Recommendations

Groundwater

Monitoring of groundwater wells should continue both on and around the CAMDS
facility area to follow the migration of arsenic, petroleum hydrocarbons.
SOCs, explosives, chemical agent breakdown products, and radiochemical parame-
ters (using an analytical technique such as coprecipitation, which is appro-
priate for radiochemical samples high in TDS). Additional monitor wells west
and northwest of the CAMDS facility area would aid in determining whether
groundwater flows from CAMDS toward the base perimeter or whether it turns
northwest, as suggested (though not proven) by the current potentiometric
maps. It is further recommended that a year-long quarterly water level moni-
toring program be initiated to document seasonal variations in the existing
and future monitoring wells between the CAMDS facility area and the western/
southwestern perimeter.

An aquifer pumping test run for 48 hours near the CAMDS area is recommended.
This is the most reliable method for estimating aquifer hydraulic conductivity
(K). Based on observations of water levels near the pumping well, an inte-
grated K value over a sizable aquifer section could then be obtained. This
information would be needed in evaluating groundwater extraction as a viable
option for remediation of the CAMDS facility area groundwater, if required
(RI, 1989).

The critical issue appears to be one of risk management, considering the
apparent lack of realistic downgradient receptors and the overall contamina-
tion situation at S-TEAD.

Surface Soils. Surface Water and Seditrent

Further sampling and analysis of the boiler blowdown prior to discharge and of
the soils around the discharge point is needed to isolate the source of the
nitroaromatic compound detected at the discharge point in the surface water.
The boiler blowdown discharge is also a potential source of unknown volatile
and semivolatile organic compounds. The horizontal and vertical extent of
contamination should be further investigated by additional sampling and
analysis of soils in this area. In addition, the horizontal and vertical
extent of contamination of petroleum hydrocarbons in and around the boiler
blowdown discharge area should be further investigateo via soil sampling and
analysis (RI, 1989).

Further sampling of the drainage channels downgradient of the CAMDS facility
area is needed to determine the extent of petroleum hydrocarbon contamination
(a field screaning and analytical verification approach is recommended).
Analysis of the ponded water on the western perimeter for petroleum hydrocar-
bons should be performed to evaluate whether these hydrocarbons have migrated
toward the ponded water (RI, 1989).

The boiler blowdown hardware within the plant should be investigated to deter-
mine if there is an operational or design change that can be made to reduce or
eliminate this potential source.
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All areas of concern identified that are part ot the CAMDS SWMU should also be
investigated to determine if any releases have occurred from these units. A
determination should be made which sites within the fenced area of CAMDS have
not been investigated. It is recommended that the additional areas within
CAMDS lacking information on releases be investigated during the RFI Phase II
Study.

4.2 Deactivation Furnace Mercury Contamination Area

4.2.1 Unit Description

The S-TEAD Deactivation Furnace (Figure 4-7) is located in the north-central
portion of S-TEAD between Gardener Road and Blume Street. The purpose of the
deactivation furnace was to serve as a prototype of the CAMDS facility by
disposing of fuses, first-fire mixes, primers, and small arms. From 1976 to
1982 experimental disposal tests were conducted on CS-filled M25 riot
grenades, M674 projectile (40mm) and the M158 Tactical Cannister which have
also contained explosives B and RDX and agent simulant (ethylene glycol). CS
is a white crystalline solid that is only slightly soluble in water. Hydroly-
sis products are o-chloro-benzaldehyde and malonitule. Ethylene glycol is a
colorless hygroscopic liquid (RI, 1989). The tests were not successful and
the operations were aborted. The residual ash material was decontaminated and
removed from the site (USATHAMA, 1979).

The Deactivation Furnace was dismantled, the equipment was removed from the
building and placed on the ground approximately 400 feet northeast of the
building (RI, 1989).

4.2,2 Waste and Product Spill Areas

Following dismantling of the furnace, the building was used to store drums of
various hazardous chemicals used at S-TEAD (including mercury). In 1986,
according to the CAMDS plant manager, approximately 56 drums containing mer-
cury, which originated from the sulfur dioxide and nitrogen oxides air moni-
tors, were tipped over and the mercury was released to the soil. During the
site visit, an area east of the building was roped off and covered with
plastic tarp. Reportedly, this is the area where the mercury spill occurred.
However, the USATHAMA project officer indicated that the spill may have
occurred closer, perhaps adjacent, to the building.

Currently, the building is used to store empty drums which have been contami-
nated with hazardous wastes. The existing structure is in poor condicion and
partially collapsed.

On the northeast side of the building, an aboveground tank that rests on a
rack was observed to be slowly leaking oil in 1988. At that time, the oil
spill had resulted in a surface stained area of less than 20 square feet (RI,
1989). During the site visit, the tank was still in the vicinity, however
there was no visual evidence of oil.
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4.2.3 Nature and Extent of Contamination

4.2.3.1 Data on Location and Extent of Contamination

As described in Section 4.2.1, documented releases at the Deactivation Furnace
site include mercury and diesel fuel spills. During the RI, reddish-brown
stained areas were observed between the inactive Deactivation Furnace and the
storage building. In addition, because the Deactivation Furnace was active
for a short period of time and handled small munitions, there is a possibility
that the soil is contaminated with explosives (RI, 1989). Areas of soil
sampling during the RI are shown in Figure 4-8.

4.2.3.2 Mercury Spill Area

Prior to the remedial investigation, TEAD sampled and analyzed the mercury
spill area and confirmed the presence of mercury. During the RI, soil samples
taken from the mercury spill were analyzed for mercury and explosives.
Twenty-three samples (SSMS-01 through SSMS-22) were taken at eight locations
at the mercury spill area. At seven locations, three samples ware taken at
depths of 0 to 6 inches, 0.5 to 1.5 feet, and 1.5 to 2.5 feet, respectively.
SSMS-22 was taken at depths of 0 to 6 inches, approximately 20 feet west of
the road adjacent to the storage facilizy. One duplicate sanple (SSMS-02D)
was taken (RI, 1989).

The chemical analysis of soil samples from the mercury spill area, as depicted
in Table 4-17, indicated elevated levels of mercury at the surface (0-5 feet)
in the area of the reported spill. Mercury ranged from below detection limits
in three background somples to 4.. ppb in a background sample collected on the
eastern perimeter of the site. The highest concentrations in the spill area
occurred in surface soils at locations along the gravel access road leading to
a set of bay doors of the former hazardous waste storage facility where
reddish-brown staining was observed. Along this access road, concentrations
of mercury in the top 6 inches of soil ranged from 3.42 ug/g in SSMS-10 to an
average of 7,300 ug/g in duplicate sampl-s of SSMS-04. The highest concentra-
tions were at SSMS-04 and SSMS-07 at 1,600 ug/g; and SSMS-13 at 4,200 ug/g;
all from depths of 0 to 0.5 feet. Concentrations of mercury significantly
decreased with depth; however, concentrations remained elevated at severai
locations at a depth of 0.5 to 1.5 feet: 350 ug/g in SSMS-05, 54 ag/g in
SSMS-08, 150 ug/g in SSMS-14, and 46.0 ug/g in SSMS-17. At depths of 1.5 to
2.5 feet, mercury concentrations decreased to 37 ug/g in SSMS-06; 5.10 ug/g in
SSMS-09; 1.81 ug/g in SSMS-12; 7.10 ug/g in SSMS-15; and 9.6 ug/g in SSMS-18.
Samples below this depth were not taken and therefore the vertical extent of
mercury contamination is unknown (RI, 1989).

Mercury was also present in a low depression area located adjacent to the
driveway (3.1 ug/g at 0 to 0.5 feet; 2.6 ug/g at 0.5 to 1.5 feet; and 2.0 ug/g
at 1.5 to 2.5 feet), but within the background ranges. Mercury was also
detected within the background range in a drainage ditch that receives runoff
from most of the reported spill areas at concentrations of 1.96 ug/g at 0 to
0.5 feet; 1.36 ug/g at 0.5 to 1.5 feet; and 2.16 ug/g at 1.5 to 2.5 feet.
Mercury was not detected above reporting levels in a sample taken west of the
spill area in the former drum storage area (RI, 1989).
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Table 4-17

Analyses of Surface Soil Samples from the Deactivation
Furnace Mercury Spill Area

Depth Parameter
Sample No. (ft) Mercury Explosives

Concentrations in ug/g

SSMS-01 0-0.5 3.1 LT
SSMS-02 0.5-1.5 2.6 LT
SSMS-02D 0.5-1.5 3.4 LT
SSMS-03 1.5-2.5 2.0 LT

SSMS-04 0-0.5 6,000 LT
SSMS-04D 0-0.5 8.600 LT
SSMS-05 0.5-1.5 350 LT
SSMS-06 1.5-2.5 37 LT

SSMS-07 0-0.5 1,600 LT
SSMS-08 0.5-1.5 54 LT
SSMS-09 1.5-2.5 5.1 LT

SSMS-10 0-0.5 3.42 LT
SSMS-11 0.5-1.5 2.26 LT
SSMS-12 1.5-2.5 1.81 LT

SSMS-13 0-0.5 4,200 LT
SSMS-14 0.5-1.5 150 LT
SSMS-15 1.5-2.5 7.1 LT

SSMS-16 0-0.05 180 LT
SSMS-17 0.5-1.5 46 LT
SSMS-18 1.5-2.5 9.6 LT

SSMS-19 0-0.5 1.9 LT
SSMS-20 0.5-1.5 1.36 LT
SSMS-21 1.5-2.5 2.76 LT

SSMS-22 0-0.5 LT LT

Rinse Blank (RBMS-01) 0.17 ug/L LT

D - Duplicate sample

Source: RI, 1989
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Explosives above detection levels were not detected in any of the samples
collected in the spill area (RI, 1989).

Mercury compounds present in the air were monitored during sampling. Concen-
trations as high as 0.26 mg/m 3 were recorded close to the ground surface
(Occupational Safety and Health Administration ceiling - 0.1 mg/m-').

In summary, the results of the analysis of the mercury spill area indicated
elevated concentrations of mercury at the surface (0 to 1.5 feet) along the
access road that leads to a bay area in front of the former hazardous waste
storage area. The horizontal extent of the mercury spills is limited to the
gravel access road leading to the bay doors of the storage building. Concen-
trations decreased significantly with depth. Although concentrations above
background were detected at 1.5 to 2.5 feet below the surface, they were one
order of magnitude lower than in the surface soils (0 to 0.5 foot depth).
Figures 4-9 through 4-11 present concentration isopleths for depths of 0 to
0.5 feet, 0.5 to 1.5 feet, and 1.5 to 2.5 feet. However, mercury was detected
at concentrations ranging from 1.81 to 37 ppm at a depth of 1.5 to 2.5 feet
(RI, 1989).

4.2.3,3 Fuel Oil Spill Area

Although the leaking aboveground tank had been discovered prior to the RI, no
sampling was performed until the RI. Four soil samples (SSDT-0O-0 through
SSDT-01-04) were taken at intervals of 0 to 1 feet, 1 to 2 feet, 2 to 3.5 feet
and 4 to 5 feet, respectively.

The results of the chemical analysis of soil samples from the oil spill are
presented in Table 4-18. The chemical analysis of soil samples from the oil
spill area indicated petroleum hydrocarbon concentrations of 28,000 ug/g,
1,600 ug/g, 2,300 ug/g, and 480 ug/g at depths of 0 to 1 feet, 1 to 2 feet, 2
to 3 feet, and 4 to 5 feet, respectively. Explosives analyses of these soil
samples indicated the presence of nitrobenzene at a concentration of 0.86 ug/g
in sample SSDT-01-0O, taken from 0 to 1 feet. Results of the explosives,
VOCs, BNAs/pesticides, and PCBs analyses indicated that none of these com-
pounds were detected at concentrations above the analytical reporting levels.
Based on these results and field observation of stained surface soils, petro-
leum hydrocarbon contamination is estimated to be limited to an area of 48
square feet (6 feet to 8 feet). The vertical extent of the petroleum hydro-
carbon contamination is unknown since contamination was still detected at the
limit of sampling (5 feet). The source and horizontal extent of the nitroaro-
matic compound (nitrobenzene) contamination is not known based on the RI sam-
pling and analysis. The vertical extent of the contamination appears to be
limited to the upper 1-foot of soil in the area of sampling (RI, 1989).

4.2.3.4 Stained Soil Area

Ten samples were taken at stained soil areas (SSDF-0O through SSDF-09) at
depths ot 0 to 6 inches, 6 inches to 1.5 feet, and 1.5 to 2.5 'eet. One
duplicate sample, SSDF-04D, was taken on Blume Street.

-69-



OlAboveground/

Tankcs

Drainage Blume St.

' ()r' Do'e, rum
Storag* Area

GraelReportedj
prade Spill Area J, SY Door

Ole ormer' $azarcous Wase

*mercury Spill Soil Sampla, (SSM.S)
SC01onntration iscolIhsU' In paftPer Million (PPM) 

syDo

Railroadl Spur

G~aenenp Road

SCALE IS APPROXIMATE 
0CAL50FEET

SOURCE: WESTON, voL.1, 1989 
A-ET T

Dono~ue COLCECTRTEDION A 0.0P-H OMECURY IN SOIL SAMPLESDOtEACTIVATRON FU' FT IN THE VICINITY OF THE17Z ~ D AC IVA ION FU NACE MAERCURY SPILL AREAOCTOBER' 1gg* SOUTH TOOBLE RCRA SUMMARY REPORT
Arcilots ScentstsTOOtILE ARMY DEPOT£nem~ er * ra~1c~s* siang,5 ?OO LE TAHFIGURE 

4-9



Tanica

Drainage Blume St.

FWTT DormrOum

Storage Area

V ~ Gae - ........ eorted Merc syDo
PdSooiU Area a0

023 f Former Hazardous Waste

* Mercury Soil[ Soil Sample (SS

Conlcentration lsopleIm in Pam

SCAL ISlo APPROXIMATEoo

SC ALTOEL 
ISM 

A P RO I M TEI



O il Spi 
llb l

Aoerundj __

Crainagii Blum*g SL

'41 FormegrOrum
Storage Area

Recorted Sy4o
GravelSplAmy0 fI pad o

*Mercury Spill Soil Sainp;. (SSMS)
IZ Concentrason Isopious in parts

Per Mdilon (PPkqsy 0)

Gardiener Road

SCALE IS APPROXIMATE 0 5 0
SOURCE: WESTON, VOL. 1, 1989 SCALE:FEET

Donohu IN SOIL SAMPLES
17COLLEACTIVATION FU5-2.ACE IN THE VICINITY OF THE1726 DECTIVTIO FURACEMERCURY SPILL AREA

OCTOBER, 1089 SOUTH TOOELE RCRA SUMMARY REPORT
TOOKLE ARMY DEPOT FIGURE 4-11Engineers * Ariet 9 Scientists -TOONLE, UTAH



Table 4-18

Analyses of Surface Soils from the Deactivation
Furnace Oil Spill Area

Petroleum Explosives
Sample No. Depth Hydrocarbons Nitrobenzene

(ft) Concentrations in ug/g

SSDT-O-O 0-1 28,000 0.86

SSDT-OI-02 1-2 1,600 LT

SSDT-O0-03 2-3,5 2,300 LT

SSDT-01-04 4-5 480 LT

SSDT-01-05 NA NA
Irip Blank

LT - Below CRL
NA - Not analyzed for - trip blank analyzed only for VOA
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A summary of the compounds detected, .bove analytical reporting levels, for
the samples taken from the stained arcaa on the road is provided in Table
4-19. The chemical analyses of so.l samples from the stained areas on the
road indicated trace levels of unknown semivolatile compounds in all of the
soil samples celected. Total concentrations of unknown semivolatiles of 3.22
ug/g, 4.89 ug/g, and 25.0 ug/g were detected in samples SSDF-01, taken from 0
to 0.5 feet; SSDF-02I taken from 0.5 to 1.5 feet; and SSDF-03, taken from 1.5
to 2.5 feet respectively. At the second sample location, total concentrations
of unknown semivolatile compounds of 4.31 ug/g, 4.85 ug/g, 4.13 ug/g, and
20.89 ug/g were detected in samples SSDF-04 and SSDF-04D (0 to 0.5 feet),
SSDF-05 (0.5 to 1.5 feet), and SSDF-06 (1.5 to 2.5 feet), respectively. None
of the identified semivolatile compounds (priority pollutant list) were
detected above the certified reporting level. The results indicated a small
increase in the trace amounts of unknown semivolatile compounds with depth.
Total concentrations of semivolatile compounds increased from 3.22 ug/g at
depths of 0 to 0.5 feet, 25.0 ug/g at depths of 1.5 to 2.5 feet at the first
location, and from 4.31 to .20.89 ug/g at the second sampling location. The
extent of the nonpriority pollutant semivolatile contamination extended beyond
the horizontal and vertical limits of sampling (RI, 1989).

Only one volatile compound was detected above reporting limits. An unknown
volatile compound was detected in sample SSDF-03, taken fror. 1.5 to 2.5 feet,
at a concentration of 3.13 ug/g. No explosive compounds were detected at
concentrations above the reporting levels (RI, 1989).

The results for the three samples taken at one location at three different
depths in the former drum storage area indicted the presence of semivolatile
compounds. A total concentration of semivolatiles of 20.41 ug/g (9 unknown
compounds), 30.16 ug/g (19 unknown compounds), and 29.83 ug/g (17 unknown
compounds) at depths of 0 to 0.5 feet, 0.5 to 1.5 feet, and 1.5 to 2.5 feet,
respectively, was detected. Some of the unknown SOCs in both the stained road
and drum storage area samples were tentatively identified as types of hydro-
carbons, typical of a fuel spill. A benzenedicarboxylic acid ester derivaLive
was also tentatively identified in both areas. Ketones were tentatively iden-
tified in half of the samples from stained areas on the road. The horizontal
and vertical extent of semivolatile contamination extends beyond the sampling
area and depth. No explosive or volatile organic compounds were detected at
concentrations above the reporting levels (RI, 1989).

4.2.3.5 Potential Impacts to Human Health and Environment

Off-site exposure pathways to residents from the Deacti.'ation Furnace mercury
and oil spill areas are considered unlikely for the same reasons discussed
under 4.1.4.2 for CAMDS: 1) surface water generally ponds on-site; 2) ch-mi-
cal concentrations in surface soils and water are low enough that an dir
dispersion would result in negligible exposure point concentrations; 3) the
groundwater depth is greater than 150 ft and flow off-site does not flow
cowards existing communities and/or community suppliers tap a different
aquifer; and 4) dispersion and dilution under long distances would reduce
concentrations of chemicals of-concern. A conceptual exposure model is pre-
sented in Figure 4-12 for the Deactivation Furnace Mercury Contamination area.
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Surface and subsurface soils only were sampled from four subareas within the
Deactivation Furnace Mercury Contamination area. No human exposure pathways
exist under current land use conditions on-site because neither the Deactiva-
tion Furnace Mercury Contamination area nor any adjacent areas are currently
used by S-TEAD personnel. Surface and subsurface soils of this area could be
a potential source of future groundwater contamination.

If the Deactivation Furnace were developed for some future use, however,
workers could be exposed to chemicals of potential concern (mercury, nitroben-
zene, petroleum hydrocarbons) by direct contact and by inhalation.

The potential exposure pathways to vegetation, wildlife and aquatic life both
off-site and on-site are identical to those discussed under 4.1.4.2 - CAMDS.
These include surface water and surface soils. Vegetation impacts could
result from direct uptake of mercury, nitrobenzene and petroleum hydrocarbons,
or from contact through spills or windblown deposition. Wildlife impacts
could result from ingestion, inhalation and direct contact.

In the Deactivation Furnace Mercury Contamination area, the mean and maximum
concentration of mercury (41.5 and 7,180 mg/kg) was greater than the phytotox-
icity value (8 mg/kg) for vegetation. This would suggest phytotoxic responses
by plar.ts exposed to these levels. Bare areas in the mercury spill area could
be related to the presence of high, lethal concentrations of mercury in some
spots. Wildlife and aquatic life do not appear to be at risk from the Deac-
tivation Furnace Mercury Contamination area (RI, 1989).

4.2.3.6 Investigations and Remedial Actions

Remedial investigation field studies were undertaken during the RI to define
the nature and exLent of the mercury spill, sulfur dioxide and nitrogen
dioxide waste spills and the diesel fuel leak around the above-ground storage
tanks. These investigations added information to the understanding of contam-
ination extent at the Deactivation Furnace Mercury Contamination area. As an
interim remediation measure, the mercury spills near the deactivation furnace
area has been secured and covered with heavy-duty plastic sheeting.

4.2.3.7 Data Needs and Recommendations

The above surface and subsurface soil investigations resulted in specific
rcc.ommendations:

Future workers could be exposed to volatile mercury through inhalation.
The contaminated soil in this area should be capped or excavated and
removed to avoid future exposures.

The petroleum hydrocarbon contaminated area around the above-ground
tanks should be excavated and tested until all contaminated materials
are identified and removed. The present spill area is approximately 2a
square feet and reaches a depth greater than 5 feet. Further, the
leaking tank should be repaired or removed.

-77-



Further soil sampling is recommended in the area of a former drum stor-
age site. This could be a source of SOCs.

Monitoring wells should be installed in the area to determine whether
groundwater has been impacted by mobile forms of mercury or organic
compounds. Column leaching studies would be a preliminary step in
determining whether the installation of monitoring wells is justified
based on the mobility of the mercury compounds through the native soil
(RI, 1989).
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6 0 PHOTO LOG

1. Location of underground storage tank for petroleum outside CAMDS

(near snack shop)

* Pit inside CAME'S inear gate) which contains valves for diesel
unde rr~round stor:ige tank.



3. Valves/controls for diesel UST for guard shack inside CA-MDS (in
p it.

Edge of concrete pit in foreground, vent pipe for UST in center;
drum storage arez, in background (90 day) inside CA.MfS.
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5. 90 day hazardous wast. storage area -- near entrance gate to
CA4DS, inside CAMDS.

6. Empty munitions storage boxes (near drum Es-oragc iirc~a), inside
CAMDS.



Empty cylinders used Ito store bulk chemical agent. (Munitions
storage boxes in background - - also shown in photo 6), inside
CAMDS.

S. Hazardous waste storage area inside igloo with exIosion proof
wall on two sides, inside CAŽ¶DS.
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9. 90 day hazardous waste storage area; mostly waste related to LIC
(Liquid Incineration), inside C 40S.

10. Toxic Dunnage Incinerction (TDI) with Deactivation Furnace
Mercury Contamination System (DFS) behind it, inside CAMDS.



11. Po~llution Control Systemi for TDI, inside CAMDS.

12. Air purifying filters for CAMDS (w.hite). Concrete pad under the
air filters is located approximaltely where former 3X storage
area was (a chromium and lead spill occurred here) , inside
GAIMDS.



13. LIC toxic area (through glass window) shows tank, inside CAMDS.

14. White stain from unknown materials near floor drain in pollution
abatement area (reportedly drains to a sump/tank), inside GAMDS.
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15, LIC primary chamber, inside CAMDS.

16 Ditch to west of pollution abatement area (located under
concrete strip near truck). Collects stormwarcr from are-a and
boiler b'lowdow-n water, inside CAIMDS.



17. UST was remcved from area near aboveground tank (behind
forklift). UST was 1500-2000 gallons and leaked *2 diesel fuel
into ground, inside CAMDS.

8. Inside ECC area by sump
in ETE building. Diesel
fuel sceps into this
area during high
water/heavy rains, Z

inside CkNDS.



19. Inside ECC area sump/tank, inside CAMDS.

20. Cover for flush r-ounted grounidw,.ter monitoring well (near CAOIDS
tool crib), inside CAND!S.



21. Three white diesel
aboveground tanks where
previous spills have
occurred. Spills
occurred before concrete
pad and catch basin were
built, inside CAWS.p

22. Closer view of diesel
aboveground tanks and
bermed area, inside
CANDS.



23. Silver aboveground tanks of product (sodium hydroxide and sodium
hypochlorite). Pumps from these tanks have leaked. Pad is not
lined (no real containment), 4nside CAMDS.

2 Brine dryIng area

inside CA.MDS.



25. Raw sewage ditch west of CAMDS. Contains sanitary waste from

CAMDS, outside CAMDS.

2.6 Raw sewage ditch west of CANMDS, outside CANDS.



27. Drainage ditch outflow (from ditch shown in photo 17). Located
due south of the white diesel aboveground tanks, outside CAMDS.

• V,

28. Pit/trench which outflow shown in photo 32 drains into, outside
CAMDSS
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29. Pit/trench from drainage ditch outflow, outside CAMDS.

30. Pit/trench from drainage ditch outflow, outside CAMDS.
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31. Mercury spill area by former deactivation furnace area. (Area
on right side of photo is covered with hypalon type plastic.)

32 Me'rcury spill airea by formecr dcac,,tivation furnace area.

77



33. Mercury spill area by former deactivation furnace area.

34. Building 533 where NO, and SO, testing drums were previously
stored, adjacent to mercury spill by former deactivation furnace

area.
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35. Tar l-*ke material on ground near Building 533 along NE/N edge of
storage building. Note white fibrous material in tar, adjacent
to mercury spill, by former deactivation furnace area.
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37. Drum storage inside building near former deactivation furnace
area, adjacent to mercury spill area.

38. Another storage building east of former deactivation furnace
area, adjacent to mercury spill area.
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39 Drum storage inside
Building 533 near former
deactivaLion furnace
area, adjacent to
mercury: spill area.

.. Frn~e de~ctjario furace(d~san -Ilk)



41 Areas along road near mercury spill in foreground is location of

possible diesel fuel spill, adjacent to former deactivazion

furnace.

Aw.- .

.2 Frrt dcc~r''ttoflfurnace parts.



~3 Two yellow a hove grouw-d Lanks by f crme r deac~ti'.%jtionr furnace

area: one leaked diesol fuel oil.

ts 1 ff' Is p i a r,-a 1ý,v albovetground tanks (soil arca is in
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